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•PREFACE 



Essential to an IntrodacioJ^ course on l£bj;:^''ry 
sys'tems analysis and data processing, and Indeed foi^ 
working librarians, Is a knowledge of basic flowcharting 
techniques. This knowledge Is essential for students and 
librarians to document the manual library operations 
und-er analysis. At tnls point In time c^Ly manual 
flowcharting is^consldered since computer flowcharting j 
requires prerequisite ciDmputer knowledge. 

" Previously. basic manual flowcharting was taufcht in 
a traditional lecture manner with tne Instructor providing 
the students with practice exercises to flowchart. Some 
difficulty was evidenced by studentefe, when they attempted 
to complete their .bisic syste(ns analysis paper, which was 
to incorporate manuJl flowcharting as an integral part of 
the report. Thus," scjrae progrfsmmed instruction material „ 
was developed to prcjvide a viable learning alternative 
on th9 basics of f Icjwcharting. 

This text -is the resu4!*/of this development. Editing 
- and developmental tJsting w^re achieved via critiques by 
gradulte students irt a course in programmed Instruction. 
U Validation of the program was achieved by administering 
an entry test, pretest, posttest, and programmed material to 
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an evening section of the basic" Systems^Analysls course. 
The-results of the validation were use^ for additional 
grainnatlcal and l0£l-,cal error corre<:t^on. The results also 
Indicated significant gain scores, l/pon comrletldn and 
review of, the validation testing, jthe following test was 
performed using the day section of the Systems Analysis 
course. An experimental group of students, randomly cj/osen 
from the class, were given a pretest, posttest, and 
programmed materials. The control group was given a , 
pretest, and posttest, but Instead of the programmed I 
materials, were exposed to the Information on manual 
flowcharting via a traditional classroom, approach, 
comparison tests between the scores of the two groups, 
time and cost studies on student cdmpletlon on the 
program, and attltudlnal tests Indicated that these 
materials w6re Indeed a viable altertlatilve to the more 
traditional approach. As such, they have been incorporated 
Into the regular teaching, program .In systems Analysis. 

' A iiumber of people have been quite helpfUl In 
asslstltig In. the development of these materials. I am 
trateful to Dr. Herbert Milder and Dr. Frederick Knlrk of' 
the instructional Technolo^^y Department of trie University! 
of southern California for their critiques and encouragem 




I Indeed must £lve thanks to the students of Systems j 
Analysis for their Interest and enthusiasm In this 

protramaed approach^ * ^ 

:) , 

■> ■ ' , 

■ '" '^ ! ' ' ' ^ 

Unlvorslty of southern California 
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I. INTRCDUG^T'ION 



^ \ The material which follows Is a programmed text on 

manual flowcharting. Although tjhe. original audience for 



this mfiterlal was library School students, th^ mHterlal 
can be equally useful to working librarians, or indeed 
any library employee who need^^ to learn the .tj^islcs of 

manual flowcharting. As such^' thts prograsi can be »used 

k 'a; 

not only in a formalized, library school environment, but - 
also for in-service systerasjanalysls training, 

programmed materials Jbyre deigned' to lead you 
step-by- step throu£iL.a->tJ^y of knowlodge. The^ instruction 
is based on your/orderly progression through Increasingly. 

3re comple^/materlalB, and necessitates your active 
pVrfe4r<rrpatlon via response to questions. Before you begin • 
'this program you may wanlt to rQ';id the set -of behavioral 
Objectives which accompany this program (these are found 
in the appendix). These behavioral objectives state , 
precisely what you are to learn in the form of a c.iange . 
in behavior, and also specifies the conditlpns and 
standards by which this change in behavior can be measured 

You are now, ready to use this program and in 'order 
to do this properly please read carefully the following 
instructions. 
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flace a piece of paper over the first page of the 
fe.ctual program^ and only leave the first frame exposed 
(a frame refers to one distinct unlt^ which will provide 
y:5U with so:ro narrative or doscriptivu Int or.Ti'Ation and 
than a;'>k you Loirre sort of question based on this 
Information)^ The black dots on' the pago qan be used to 
act as a guide to make sure that you do not accldently 
exr.ose the answer. Therefore expose the frame only up 

to the black dot and no further. Af tpr ^reading the first 

«^ 

frame information and responding tb the question, move 

' .■< ' . ■ 

the paper to expose the answer. Check you answer against 

the correct response and then continue on by moving- the 

paper and reading the next frame. Respond to the next 

question ahd then check, your antwer, Coritinue. this procedure 

until you complete the program. In 

to the questions will be located on 

program. In these cases clr^ieck tha€ jjage for the correct 
response and verify it against your own. After checking 
your response, return to the main part of the program from 
where' you left off and' continue with the next frame number, 

A flowcharting template is required to use the program, 

/ 

This can be purchased at most collegiate or technical 
bookstores. An IBM template Is preferred. Use this template 
whenever Instructed, to by the program. 



some cases the answers 
another, page of the 



Now turn the page and begin, 

f > 8 



II. PROGRAM ON MANUAL FLOVCH\PTINfi. 



Frame 1 



The activities performed In an organization . can be 
described in a narrative manner. However, a technique 
called flowcharting has been developed ^o graphically 
illustrate these activities^ 

This graphic technique called is a 

process of dividing a complex problem or activity into 
parts and representing this using a number of 'symbolic 
conventions, 

r . ■ . 

flowcharting 



^Frama 2 * ^ 

Flowcharting is thus which of the following^ 



\ 

\ 



a. a proceBB 
\^ b, a graphic representation of an 'activity 
\ Ct a method «9f dividing a complex proble^ii into parts 



all the above .v 



Frame 3 * , 

A flowchart can be used: 

a, to document an activity 

b, in evaluating .a system 

c* by the systems analyst . - 
to divide a complex problem into' parts 



all the above 



Frame 4 6 



Now utlrS^zlng the inf oraatloa Trorn the prece5 Ing fr'^mes. 
see If you can pryDvlde naVi^atlve definition of 
flowchartings 



'your defflnltlon should have Included that f lov;.char,tlne 
Is a process, divides an activity Into parte, and does 
I this graph^-cally using standard symbols* •■ 



/ 
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Please list three separate purposes of flowcharts* 



to document an activity. 

In evalaatln^ a system * " * ^ 

to divide a complex problem Into parts 



Frame 6 



Flowcharting symbols, standardized by the United f^tates 
Standards Institute (USASI), can be found on ^aost 
flowcharting templates, a drawinr guide which helps- 
you complete the aymbols corr'Tctly*. 



A flowchart utilized starfidardized 
can be found on flowcharting 



wl;4lch 



symbols 
templates 



Frame 7 



Now examine a flowcharting template which you should 
have procured through your- bookst :'re or some other ' 
source (an IBM flowcharting template la preferred). 
Note that the template Is housed In a paper holder. 
Continue onto the 4iext frame for the appropriate frame 
question* 
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List at least five characteristics or observations 
about the temjplate and Its paper "tiolder. 



nl. templatQ^ is, made of plastic ; 

2. the template can also act .as- a ruler 

3. there aire 'a variety of punched out symbols In the 
body, of the template 

4. * the- template Is transparent' 

5. the '9:ctual template Is divided Into a graph 

6. -a guide to the various symbols Is :round on the 
pjaper holder*" 

?• the. template Is prepafred" by IBM (ijT ^appropriate} 



8. the paper. guide 11 at s^ both eystems 
symbols 



and programming 



Frame .8 



J 



Ybu will notice' that the template distinguishes between 
systems and progranblng flowchart symbols^ For our 
'manual flowchartings* purposes both systems and pragra:mmlng 
symbols will be us>d to graphically' describe manual 
activities. Hof^ver,' the flowcharts we will be drawing 
will be systems .flowi^harts aihd not programming, 

t , ft ■ 

The two types of f lowchajillB are called ■ ; 

and • : " flowchartB. 

— ^. — — r ' — 



eystems 
prografcininln6\ 
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Frame 9 



The basic dltf erence. bewteen these two typei of 
•flowcharts! systems fifnd prograraiiiln^, Is in their 
level of -complexity* The system flowchart,' prepared 
by a systems analyst, is used in describing an operation 
for documentation, evaluation, , and design* A programming 
flowchart, prepared by a computer programmer, i,9 used 
as a guide In detailing instructions to the computer 
and usually indicates the aec;uence of logical and 
arithmetic operations required before the. computer 
progr&m can run#' 

Which type of flowchart is prepared by a systems , 
analyst? ^ • 



systems flowchar,t 



Wh'ich type of flowchart would be more detailed and 
can be used as a guide for computer programming? 



programming. flowchart / ^ ^ 

Which type of flowchart would utilize standardized ^ ^ 
flowcharting -symbols found on a flowcharting template? 



both systeips and. programming tiowcharts 

yfhich type of flowchart woula oe used in .documenting 
the results of .a systems analysis? ^ 



eystenis flowchart . 
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^Prame 10 - . t ^ 

. Flowcharta may also be classified accordlns to livels, 
' Iri manual fr6'''w char ting there are three £enerally\; . 
accepted levels: the system schematic, the gene;r^.l 
flow diagram, and the detailed flow diagram. V " 
These^ levels are distln£ulsed by .taalDlevel af^ ' 
complexity. The schematic provides an overv^M^ot aft" 
operation and usually consists of somev^here between 
5. and 10 symbols* The general flo^A^ diagram . ^ ■ : * 
takes this same operatio,n as drawn in th-e schematic - 
and divides it into smaller, isolatrxble comporehts 
corls^isting of anyv/here fr^om 10 to 100 or more^ :£ymbols» 
Tj^e detailed flow diagram goes into much more-^^Stail 
afed can contain anywhere from .100 to 1000 or mare 
symbols. The flowcharts you will be drawing wil^|be 
primarily of ^th.e flj?st and sfegond level, ^ 

What are -the three levels of manual flowcharts? ^ 



1%^ 
2. 

3/ 



system schematic; g.enerai flow diagram; detailed 
flow diagram • *' . " , : 



Frame 11 



Kany 'times it Is difficirlt to distinguis amongst 
different levels ot.^ fl't)wcharts since the number of 
symbols would naturally depend on the complexity of;^ f 
the process. What Is most Important, however, i^ JJaat- 
the activities in* y6ur flowcharts be of the sa^me levels 
For' example, ordering a book and . cataloging'^ book are 
on* the. same le^^el of complejcity, but ordering a book 
and moving a truck of ;nonographs from acquisitions to 
cataloging ar;e not on the^ same 'level of complexity* 

What is one of the important considerations in 
drawing a manual flowchart? / 



consistency; that the level or complexity of activities/ 
processes described In a flowchart are similar 



i3 
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For our Immediate purpose& we will begin Wilth a Bmall 
fiet of symbols for manual f lowchartlng. Besides the 
knowledge ^Gcf these symbols and th^elr namiesr^: It It Is 
also important, to know the order In which /they are 
drawn on a ^flowchart • 

■ ■ ' ■ ' 

Therefore t?efote we. bgln to flowchart we need tO;know: 



I. 
2. 



Frame 13 



basic flowcharting symbols and their names 
order in whlth they are drawn 

■ ' , ■ .,.__„.^L. z 



Traditional flowcharting conventions suggest that . v 
"you begin* at the upper left hand side 01 a page 
approximately two inches from the 'top and from the 
left margin. Flowcharting conventions also Indicate 
that flowcharts then proceed f|*om the top of the 
page to the -bottom In a vertical manner. 

Which of the following conventions about drawing 
flowcharting symbols are correct: 

a, proceed In drawing symbols from . the top 
of the page to the bottom 

b. begin your flowchart at the top ofth^-- 
^ page approximately ^at the middle 

Cm begin Charting. approximately ^ two J* Inches 
from the left margin , * 



a and c are correct. If you responded b please remember 
that flowcharts usually do not begin In the middle* 
of the page but rather near the left margin 



Now we are ready to begin drawing the flowcharting 
symbols. Please continue onto the next page. 
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The first symbol which is always drawn on a flowchdrt 
,;i8 the start symbol. Look at' your flowcharting 
•'Ikemplate^^i older and 'find the terminal symbol. The. 
^start symbol consists of this terminal symbol with the 
j.word •start' writt4n into it. Now draw below this • 

symbol with the word •Bt4rt*'in it,, " 




see page 1 in' confirmation section 



Frame 15 



r 

f \ The second symbol which i-s drawn on a flowchart is the 
input symbo^ook at your flowcharting template and 
using it draw a correct version of the input symbol,.. 



see page 2 In -confirmation section 

■ • ■ " . \ ■ >, 

Frame 16 ^ 

The^ third symbol which is always dra^n on a flowchart 
g,^,,^^ ' is the process symbol. Using, your flowcharting template 
, draw a correct version of tbls. 



see page 3 inlconfirmation .section 
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Frane 17 



Another symboi* used In basicVmanual flowcharting 1 
the daclsioTi symbol. Look at Vo^r flowcharting tfem 
and using It draw a correct* version of a declslpn 
8ymt)Ol. > _^ 



J.ate 



&ee page 4 in* conf irma;tlOn section 



Frame 18 



Now please match the following symbols with thelri' 
correct fiinctlons, / W 



"T 





^. decls^on^ 



1.1>; 2^A; 3tB; 



Frame 19 




The majority of other symbols you will peed to known 
In or(ker to di^aw manual flowcharts are irarlations of 
these- i)aslc symbols. The last symbol drfeiwn on a flowchart 
l8 the -same as the first s3rmbol whlhc l/s dra^. Please 
draw this symbol with the word •hait* written In It. 
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see page 5 li? 'confirmation section 

' '■' [-16 



4- 



Frame 



As you remember from your systems concepts, the product 
of a system is the output. 'The^^^ut^utt symbol Is the 
same as the [input, symbol. Flegise ^dr^i-w below a correct 
version of the output symtN>l«. \ 



see page 3 In • confirmation .sftctJ on 



Frame 21. ^ ; 



Now please match the following 
correct functions, \ 




aymbola with \thelr 





B 



7 G=) 



1. 


decision 


•2. 


oiatpttt 




Input 


4. 


halt 


1 5. 


process 


16. 


start 



1,C; 2,b; 3,B; 4,D; 5,A; 6,1 



Frame 22, 



Now you should have In your reperlbolre four separate 
symbols which can graphically ill|strate six separate 
functions. Us'lng the next page of Ithls program, see 
If you can draw each of these symiols and Indicate 
their meaning. Please, turn to the ibext page. 



17 
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Please draw the symbols and Indlcatjs^ their function 
on this page. ' 



♦ 
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Please ch>eclc page ^ In conf Irtnatlon section, then continue 
on to the next frame 
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Praae ^3. 



1 . 



From the preceding frames 'on the basic flowcharting 
symbols^ Information was /supplied on the location of 
tliese various symbols on a flowchart:. See If you can 
match thB following symbols with their location on 
a flowchart. 



A* process 

B. Input 

C. start 
D« halt 

E. Decision 

F. Output 



1. the first symbol which appear'a 

2. the second symbol which appears 

3« the last symbol which appears 

4, the third sjnnbol which appears 

5* the second from the last 
symbol which appears 



IfC; 2,9; 3,D; 4, A; 5tP 



Frame 24 



Now all that Is needed Is a line with a directional 
arrow to Indicate thQ flow or sequence of activity 
within a flft^chart. Using your flowcharting teraulate 
draw a vertical dlrRQtlonal line of . approximately 
\ one Inch In length with a directional arrow pointing 
the direction downward. 



see page 1 In conf Irma'tlon section 



■ft 

5? 
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using the basic flowcharting, symbols and the directional 
line and arrow we are abke to construct a complete 
flowchart as shown below. 




Now using this f lavs^chart as a guide and also incorporating 
your knowledge attained ^from the preceding frames, see 
if yoy can list ^next to the flowcharts on the next page 
,the appropriate flowcharting errors. Please turn to 
the next page. ' 



\ 





1^ 



Flowchart A 



error ^llstslng (if any) 























- - - 




s 
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Please go on to the next page for confirmation 
of your respons,es. 
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Error llstlne^for flowcharts on preceding page. 



Flowchart 



Flowchart B 



1. no Input 

2. no output 

3. start/halt not written Into symbols 

4. directional arrows missing / 

3. tnp^t and oatp'A ^ttbcLS revspsed. In 

athCr vuon*£, drawn backwards 
2^ start/halt not written Into symbols^ 
3.- no directional arrows 



Frame 26 



A person flowcharting an operation must t transcribe that 
operation Into Its correct flowcharting format.. Now that 
you are familiar with the basic symbols and their order 
on a flowchart, lets see If you can flowchart an operation 
which Is described narratively. . • . 



The typist takes the 3x5 Inch written 
order card requests and types the , 
Information from the card onto a 
purchase order form. 



The first responslbllty of a person translating a 
narrative description Into a flowchart Is to translate 
the process or activity JLnto a phrase of not more than 
ten words In length. Thl's Is the heading phrase for 
the process or activity* Tals heading phrase, 'or title, 
should be descriptive of the process or activity and . 
should be clear and not vague. | 

Which of the" following headings would be appropriate fqr 
the process' described narratively above: j 

a. process of typing requests - 

b. typing routines 

c. typing purchase order 



c Is correct, a and b are too general and could -refer 
to various -typing activities, and not those specifically 
for typing purchase orders, 



ERIC 



^2 



Frame 27 ^ ? ^ 

■ ■ " . ^ 
Using the blank page which Is found on frame 35 6f 
this program, write the correct he^^lng phrase from 
frame* e<> across the ibop of the page^^ae a title. 
After, you have donel thls continue on to the nej|?,t frame, 
confirmation for th^. flowchart . which you are dt^awlng 
on frame 35 •will not be given until the flowctiart Is 
completed. ' 

Frame 28^ / ' 

Now what Is tlie first symbol whldh'^we would draw on i 
this page. ' / ' 



the start symbol. OKt now uslng>your template please ^ 
-draw this on f r%me 35 • ' 



Frame 26^ 



I 



The next thing to determine is the ^ to tfie 

system which you are flowcharting. 



input. Now please draw the input symbol uiider the start 
symbol on the flowchart. 



Frame 3a 



The person f lovfchartlng must transcibe the anpwt describ 
narratively in^i^ a phrasef of not more than s)/X words in 
length and then place this into the input -gjrrobol. 

Which of the following would be appropriate as an input 
to our flowcrhart oti 'tyFlng purchase orders': 

a. 3x5 order requests ^ 

b, type/ order requests 

C. 3x^^ requests for items to be rurchases 

d| r9'Celved order request* y 

, /' / 

a and d are correct; b is a process and not an input; 
c is too long of a phrase for an input 

pxace the response corresponding to a or d. into the 
input symbol which you have drawn on f ram© 35 • 

f 23 



Frame 31 



The next symboX' which would appear wauld be a 
symbol . / 



proces 



Frame 




(e person flowcharting niusi%iran slate the process Into- 
phrase of not nior0 than sJ^x words In length and' place 
thls.phj?ase Into the process isymbol^ . . 

Which of the following would | be .appro'prlate as a 
'process In our f lowchart jf or^' the narrative process 
described In frame " f 

a. type onto order forjn 

b. prepare order formsi 
proce'ss of typing order request data .onto forms 
for ordering 



a Is correct; b Is too v^gue, how, are you to prepare 
order forms?; e ls too long Of a phra^. ' ' 
Now please draw a.proceas symbol with the correct 
phrase 'In It unden the Input | symbol on frame' 35 • 



Frame 35 



Now the next thing for the person flowcharting to do Is 
"to determine the ^ - of the system. 



output 



Frame 34 



The output must be translated Into a phrase of not more 
than six words dn length, and this phrase then placed 
Into thQ output symbol on the flowchart. Miat Is the 
appropriate output for the process described In frame 2(>. 



typed purchase order. Now please place this, phrase In 
the output symbol and draw this on fr§me 35 • 



^5 



* ' » 



Frain4 35 , - ' 

%ow' draw the last symbol on your flowcliart below, _ 
• " . Be sure to connect the. symbols using a dlre'Ctlonai^ 
^ line and arrow. 



1%; 



Please draw your, flowchart In. the" space provided below. 



V 
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Please turn the page to verify -the ^correctnefis of 
your flowchart. 

25 
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TYPING >tjft(^^SE ORD^ 

I 



I 



^RS f 

•A 




Frame 56 
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NOW read the following narrative description of a 
process: . 

The recr^vlng clerk takeft H.he received 
book, stamps our property symbol ontio the ^ 
back of the front cover, place a yellow 
flyer into the book, and then jputs the 
bopk on a book truck 

You probably can observe that this descrlrtion Is a 
little more complex than the previous narrative 
description whicn you flowcharted. ;^y? 
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This process is more complex; it Involves more than 
one individual activity ;_ln:Jact, it involves a series 
of process activities. 




Which of the following Is an appropriate phrase to 
describe the activity ment loned^ In ^ the- previous frame. 



a. processing book materials - 

b. rcxtXtXnes Involved In checklng-ln ordered/books 
. c. book receiving rouliines 



c Is correct; b Is too long of a title phrase, a is 
too general since processing books^can' refer io a 
mjiltlpllcity of Activities ^ * • • 



Frame 38 



Typically most flowcharts do consist of a number of 
processes. Using the narrative from f rame^y^i^jr list . 
the major processing ta,sks performed, 



1. takes the received book; . ^ 

2# staqaps property symbol bn back of front cover \. 

3. places yellow flyer Into -book^ 

4. places, book?" on book truck 



Frame 39 



After lifting tasks the person f low:chartlng must check, 
to see If the tasks are arranged In a logical order, 
^/rnich of the following listing of tasks are Incorrect? 
-Correct the logical order If necessary. 

A. . ■ > , B , 

1. start caf^# ^ 1, ^tainp due date In book; 

2. drive away 2. ^brlng book to circulation 
3* place key into Ignition desk. 

4. get Into car ^ 3. check patron and book 

^ cards 



^. give book to patron 
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Both are Incorrect. ^The sequence or iQglcal order should 
be A» 4,3rl»2 and^ b: 2,3 » 1,4 ^ 



The response to frame 38 listed 'thp tasks In their 
loglc&l order.^'Pie person flowcharting must now cheek 
to be sure that the task phrases are pot longer than 
six words. Check the tasks^ listed In frame 3o and 
rephrase If necessary^ Write the four* tasks below. 



1/ take received book: 
2^ property stamp book * 

3, place yellow fyer Into book 

4, place on book truck 



Frame 41 ^ ' . ' 

Kcw using your task- phrases, place tlniem Into their 
appropriate symbol alon^ with the other necessary 
symbols required to constuct a flowchart. Use the 
heading phrase you chose as a response to ^f rame 31. 

■ -. ' ' - • ' 
Use the r^fxt page to draw a correct version. 
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please turn to the next page to conflrin your resronae 



BOOK RECEIVING ROUTINES 



"Book 




V 



1 




Please note that slight variations of the^above flowchart 
are acceptable, I.e. variations CJf the phrases within 
the symbols. Hov/ever, the meaning must remain the same 
as In the flowchart above. 

continue the program on the next page. 
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Frame^ ^ 



None of the previous exanftlcs have utilized decision 
/ itasks. Now usln£ the .f ollo^wlng narrative description 
of a system, list a phrase title v;hich best describes 
the svc;teai, tho Inpu t and outpilt oi the system-, and^ 
the processing tuskS p 

I check the student I.D. forms to be 
sure * that t;.3lr social security numbers ar 
, ■ . Ingluded, If the number Is not on 'the form, 
I check the resl^tmrVs list by name and v/r 
the located social security number on the 
form. Then the 'forms are for'warded to the . 
circulation clerk. . - - 

Please respond to the questions for this frame 
In the space belpw, ' ^ . 

■ I 
>i 

■ ■ ■ i 




phrase title: checking student ID forms for 

social security numbers 
Input't student II> forms ^ 
output: chejLked forms sent to clVcbJ-atlon clerk 
tasks: check forms for social secU^ty numbers 

"Write numbers onto form 

send to circulation clerk i 
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The phrase 'If they are not on the form' In the 
previous narrative Is not an Input/output or a task 
process* It Is considered a decision activity. This 
activity Is dlagramatlcally represented by what 
symbol. Tleaie draw this below. 



see pajge 2 In conf irmation section 



Frame 



.The person f lo*/chartln£ must translate a decision 
activity Into d yes/no question phrase or Tiot more 
than six words and place this phrase Into tt?e decision 
symbol. 'A'hlch of the following flowcharted decisions 
are correct? 





B abd C are correct; A cannot be answered by a y 
response^ - 
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Frame 45 



No-w using tHe narrative In frame 42/ determine which 
of the follqv'lng flowcharted decioons Is correct. 



88# — social security 
"number 





B la correct; k is a procese not^et' decision since it 
cannot be answfered by a yes/n<yresponse. Also\ note 
that if you arc to utilized abbreviations in any Pf 
your symbols, 4 table of tji-'ese abbreviations fiind -their 
appropriate meaning* mus-^be provided, ^ 



/ 



Frame 46 



Wta^n a decislonl symbol is encountered the resulting 
yes/no actlvlti*s must be indicated on the flowchart. 
This techiilque in flowcharting is called branching, 

A decision activity on a flowchart involves which of 
the following: 

a, a yes/no r^ponse 

b, branching \ 

0. resulting a^tivities/deeiBions 
d, a question 



all are correct 
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"Typically this branching technique Is drawn 6n the 
flowchart In the following manner. Please note that 
the below are not complete flowcti^rts but rattier 
Begments of comclfete charts^ 






J 




You will notice In the above examples that It makes 
no difference In which direction the yes/no response 
gees, 'C?C what symbols follow a decision symbol. 
What is important Is that a yes/no reponse does follow 
a decision* along with two other symbol s^ naturally with 
the exclusion of an input/output or stdrt/halt symbol. 

34 
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Which of .the follovlng Is true: 

a« Every decision must have a yes/no response. 

b. Only process symbols can follow a decision 
symbol. 

c. It makes \ittle difference as to whether the 
yes response to a question moves In a vertical 

. ^Jor horizontal position on the flowchart. 



&:and b-are 



Frame 48 



rue- 



Utilizing the narrative In frame 42/ fill In the 
following symbols with the correct phrases. 




Please go on to the next page to confirm your response 



ERIC 
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symbol 
#1 




hfO 



symbol 



^^^^ 



syxtiol 



ss;^ social security 
number 

symbol i / * 



Frame 49 



that 



In looklne at the ^bove flowchart you will notice th 
once the process In symbol /4 is completed th.9. ne^t. 
process la the same as In process cymbol //5. The person 
flowchartlnt niust connect process to process ,^'5. There 
are two options a.vallable: the on-page connector -sycqbol 
or a connector line. 

The two oDtlons available' to connect one bi^anchlng 
activity to another part of the flowchart are: . 



1. 



_2.. 



connector line ' 
on-page connector symbol 
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Frame 50 

The use of the line connector l6 Illustrated belo<;. 





I, 



Frame 

Now using your flowchartlnt template/draw an on-page 
connector symbol. Please note that thjfc' symbol Is 
simply entitled ccfiinector on the tiampftite guide. 



/ 



/ 























4 









Bee pagQ ^ .in confirmation section 

The use of an on-page connector Is lllus'trated below* 




frame 52 

Please specify tbe errors In the following flowcharts 



plow/;harl A - . 




Please continue onto the next rage for more sample 
' flowcharts. 



4 

0 
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Flowchart B 



error listing (If any) 




Plowetiart A 

1, a declfilon symbol required for branching 

2. connector line comes Into symbol rather than the 
directional llrie Immediately above the symbol 



Flowchart B . * 
1. xio Input 

2« no initial process ' t 

3, second oh-page* connector symbol on wrong side 

of flowchart^ should be from the left side of the 

.chart ^ . * 

.4^ no ^yes/nd with decision symbol 
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Referring back ,to frame 42| Use the narrative descHpt Ion 
of the process and draw two conirlete flo'wphart versions, 
one using, line connecto^s' and the other utilizing on*page 
connectors,UBe the space below^ for one chart and the 
next page for tae *other chart. . 

a * 

For flowchart using line connectors. i 
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For flowchart using on-page connectors. 



-7 
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Please go on to the next page to verify your 
flowcharts. 

■ 41. 



\ 



Clie^ckine student forms^ for social security, 
number - flowchart . usinfe line connectors^ 

• • v.. ■ ■ . . 



-1" 



SS 1* 




to 




S3# - social security 
number • 











i 




SS 






5 






: ! 

,i 






-J 
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cii8ckln{£ stuaent forms for social' security 
rvuiiibers - flo.v;chart using on-page connectors^ 



ss# r social security 
number 







» 


— — ^ 

. _ . V 


pofirYx TO 


- ■ > 


. 



lire AC'S' 



/<:LV+(!CK.tJ> 



^ 











Now go onto the next page for the next frame. 
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Frame ^ . 



OccasionsEily It Is necessary to continue a flowchart 
T5iito-aQ$^ page. In these cases an ofi'-pagevCdnnectbr 
symboij^^^i^^^®^* Using you^ flowcharting ^etpiate 
draw arT off -page 'connector s below, ' \ 




see pag&>2^in "eonfirmat ion section 



^rame: 55 _ 

This symbol may used In the^ f oll9win& \manner^ 




ERIC 



Go .to the next pae© f contlnuajtion of this 
flowchart. 




You Will notlce^that the off -page oonnj^c^isf" tan 
used to connect ''one 'symbol to anoth^ir^s^F^nbol anyplace 
within the flowchart. Again as In the case of on-page 
connectors, any alpha or numeric symbol may be used 
to connect the flow 'of activity. 

Now please turn to the next page MXid look at the rather 
loiig- flowchart. • . 
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^ symbol 

■J #1 



symbol 
#2 



symbol 
#3 





symbol ^ 




symbol 



symbol 

> #11 



Using the above flowchart draw this, as If the chart had 
to be continued onto anotner page "startlng;^t symbol 
Use the next two blank pa^es for thl^s purpose. 
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First part of flowchart 




C 
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Second part of flowchart • 



V 

V 



please go onto the next page for confirmation of 
.your flowchart responsea, 

48 . 



The first part of the flowchart should locik like the 
following-. 



■CZZ) 




* • 



The second pa i^t or second page of the flowchart itjould 
( look like the following. 




- . ■ - ■ j ■ . • 

Additional sjyxfcols hav--^ teen added to the V^slc 
f lov/chartlH;:' symbols. In order to clarify and .:.-ake 
specific co:r.c of tne' incutc, . out Lut c, a^d percusses. 
Thec^e £i:;di:/.onc;l symbols Include t!r;e specialized 
docur^ent :^ndl file symbols and the i redefined, process 
symbol, Uslnt: your template draw a document, a file, 
and a predefined procesc symbpl. 



see pa^e 2 in confirmation section 



Frame 57 ' 

Both the- document and the file symbol can be used 
to replace, ^here appropriate, the basic Input and 
outrtut symbol. Draw the symbol which tV'.e docuT.ent 
a.nd' f llo symbol can replace. It sho 'Ld be noted that 
the document symbol, as an outpvit symbol at- the end 
of a f lowcnart, -Is followed by a halt symbol. In cases 
where a file symbol is used as a final output, :i halt 
symbol Is not required, ' T^he flowchart can end with 
the f He symbol^ 



see page 1 in confirmation section 



Frame 58 
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The predefined -process 'symbpl Is used %o Indicate 
a flowchart vor part of a flowchart which has already 
been described,* In s.pm^ Instances you may have a 
particular 'routine vrl:;ilch la performed a multliple ^ 
number of times. Instead of redrQ^wlng the entire set 
of symbbls,' you may 'draw the fl'owchart once and ref ef 
back to that set of. symbols using a Jjredeflned processf 
symbal. 
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For e>::xzple: 



0 






















1 i 


















> 








AS youl can see the predefined process can refer to a 
procdss in th,o Ja^d fTowchart (as enclosed by the dotted " 
lln6 and approprlataiy titled), or It cap 'refer to another 
separate flowchart within a f^iroup of, flowchartc. It 
should be noted that a flowchart can end with, the 
predefined process symbol; or an arpropriater on-.page or ■ 
off-page dotHector can.be use'd after the symbol, to 
Identify contlntied activity. 

Now what Is the' function of a predefined process symbol? 



ERIC 
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It takes the -pl,ace of\a previously charted set of sjonbols, ^ 



Now you have all the basic manual flowcharting symbols, 
'Please draw all the symbols and Indicate the appropriate 
activity or function tney recresent. You should draw 
eleven symbols and indicate thirteen different functions 



/ 



X" 



C 
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please go onto the next page to confirm you/ responses. 




>ONC^ION 



atari 
•halt 



Input 
output 




process 




decision 



document 
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Off-page connector 



on-page connector 



directional line 
directional arrow 




predefined process 



/ 



Frame 60 



/- 



Kow look at the following two -flowcharts. Both of the.se 
flowch-arts are drawn incorrectly. Draw correct versloiis 
of both of these, flowcharts'. 



Flowchart A 





TO 




Cur B?, to} 



Now go -onto the ndxt page for the other sample 
flowchart, ' - «. 



ERIC 
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FLOWCHART B 



.-1_L__ 




Loofi. reft 





TAU..CVC- . ^ 



OK) ^C^Q.WC 



ERIC 



Correct version of flowchart A 



3 



1 



S>u/vce i 



fPoR: TOO ^^vj^*^ ' ' 1 









^€AiD Boot 
TO 


■ > 


/ ■ 





Note: possible options/alternatives In drawing the 
flowchart Include line connectors rather than page 
connectors; different wording* reg\)lar oi^tput symbol 
followed by a halt; 



Please draw a correct version of floy^feh'art B on this ^ 
page. 




V 



\ 



S8 



Correct version of Flowchart B 
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CQu-<LCT 




Note: options/alternatives In flowcharting 
Inilude different wor41n6 and use of line 
SSfconnectors Inistead of on-page connectors. 
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How please flowchart correctly the following 
narratively described system* 



I take the periodical Issue , which has 
been received afiid check. Its title against 
• the periodical check-ln file. -Vhen I 
locate the tltle^ I check off on the check-1 
1^ ' form %he specific volume and lss»je ^ 

number of the received periodical. I t'hen 
property stamp the periodical issue and 
place It on a book truck to wait for 
shelving. In those cases where I can't 
find the periodical title In the check-ln 
filer I place the periodli-t»l Issue on the 
snag shelf for the senior clerk to check. 

Please use the space below and the next blank 
page to draw your flowchart of the above desc 
system* 



c 



C: 
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Nofw please go on to the next page for conf Irmatlori 



Correct version of flowchart for frame 61 



C.H<?c:k.t»TL£-' 






31 
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fLACe OX) 

•^07 — 



Most likely you were required to separate 
your flowchart onto two pages. If tnls was 
the case, be sure that you used the off-page 
connector symbol to connect the flosV of 
activity from one page to the next as In the 
response to the question raised In frame 55#», 
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Now choose a Bystem on your own to' flowchart. Be 
sure that tae system Is not too simple or too 
complex. .The narratives used In frames 42 and 61 
and the flowcharting examples in frame 6© are good 
ideals as far as length and complexity are concerned. 
When you have completed your flowchart, double check 
It for -logical and charting errors. When you are 
sure your flowchart Is correct, have your, instructor 
ojK'ByBtems :aiia;Iyst check the results^ , 

■ • . fi? 

Please use the space below and the following blank 

page for your flowchart^ 



V 




6 




6*3 
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If possible remoinber to -have your instriictor or systems; . ^ 
analyst check you flowchart,* 

'You'have now completed the prosrara on manual flowcharting* 
If you wish to review what you have learned, take the 
^est which begins after the confirmation section. 



^3 



in. ponflrmatlQn- Section for Program 
Confirmation ^Section >- Page 1 



Frame 14 



Frame 24 - 



1 



Frame 5l' 

■ o 




Frame 57 
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... X 



< 



/ 



/. 



Conflrmatloji Section - PajB©'^ " 



p^rame 16 



Frame 2.GL 



0 ' 




( 



o 
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■ fi » • ■ , » 

:Cdnflrmatlon Section -Page 4 



prame 17 




34J % 




Frame 22 



3'. XfJt^^t- 
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J 



( 



. : Conf Irmdlilon Section -Page '5. 
Frame 19 



I iff 



ERIC 
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IV. TEST 



please answers the' questions as Indicated belowt 



1« In your own words provide a definition foir flowchartlngi 



a.. Which of the followljig are valid purposes for 

flowcharting. Please circle the correct response (a), 

a« documenting an activity • 
h. useful fbr evaluating an activity 
' . €• Uj9e4 iTi designing a new system 

Vd^. eaiiy?e used to divide *a process Into Its parts 



. \'VcLSit are the two taslc types of flowcharts^ 'Please 
circle the correct r6posnse(s)» 

a. general and specific 

b. system and subsystem - ' - ^ 

c. system and programming " 



4, Please Indicate l»hat kind of flowcharts eadh .of the 




CHECK IF 




flowchart 




flowchart 



5. Plea^se circle any of the follo^/^ing T.anual processes 
^jw^rlch would lend themselves, best to flowcharting: 

' a^ ac countin^^' system of a medium-sized department 
" " . . store - ■ ^ 

b, circula.tlon department^ activities of a college 
library ' . ^ - , 

c. duties of a aingle clerk lii the State r>epartment 
of Kotor Vehicles 



6. Identify the following basic flowcharting symbols 
by matching the number of the symbol. next " to its 
function. ' ' - 

. (number) 
a, process_^ ^ 



3. 




b. decision^ 



c. inrut/ou tput 

d, file 



e, on-pav^e^ connect or 

f , predefined process^ 

g, docuiSent 



h, start /halt - 

i, of f -page connectpr^ 
J, invalid symbol _^ 





10 
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, What Is the first ajnnbol which Is drawn- on a flowchart. 
Please circle the- letter corresponding" to the correct 
resppnse. 




8i. Which 'Of the following are correct Inputs to 
flowchart. Circle the correct reapor^e(87. 



CARD 




jro B& 
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What Is tha second symbol which should be drawn on 

flowchart. Please circle the letter corresponding 
to the-Gorrect response. 



GIZJ 




16«. Which of the following are correct procesaea, Pleaae 

circle the letter corresponding to the correct reaponae. 



LOAN/ 



ID 



:ERIC 
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ir^ Which of the following flowcharts appear 'xorrect^ 

Circle the lejtter correaponding to the coVrect response (s)# 
Please note that these are not to be considered complete- 
. flowcharts but only segments of compleite charts^ 




C5i 
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'12# Which of the following are correct outputs from a 

flowchart. Please circle the letter corresFondlng to 
the correct re8ponae(a). 




Which of the following Is the last symbol which la 
found on a flowchart. Please circle the letter 
corresponding to the correct responseCs), ^ 




14. Mentlfy the correct flowchart (s) , If any, from the 

fpllowing examples. 'Please circle the letter corresponding 
to the correct response (a). Also next to any flowchart 
which Is incorrect, if any, list, the appropriate errors. 



error 11 sting (if any) . 

> 

-R<£<^u5*r 




\^r^M. TO 



16* NOW please flowchart the following 'narrative r 

•The clerk takes the received Invoices and 
checks these against the on-order fllej \<hen 
she finds the Individual order foriD3'Bhe 
Btamples these to the Invoices. She then 
places the Invoice with Its corresponding 
order forms stapled to It Into an ex^pende^^ 
file* In those cases where the clerk\cannbt 
locate the order forms In the on-ord^r, f lie, 
the Invoice Is then placed Into a snas fil©» 



Now check your responses to the questions In thla ]6o6t 
test to the answers on the next Fage^x 



15 • Invoice Routine > 



r 

J 



1 " 





^. 



.V . . 
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ll your definition should indicate that flowcharting 
is a process, divid'es a -complex problem -into 
parts, and uses symbols to gJ^aphically represent 
activities. ■ . ■ ■ ' * 

2 » a,b, c ,d - . 

3. c . - ■ - • . • 

* . ' ^ ' 

4, system • - 
, programming 

6. al4 • . • ' 

b-2 • ■ 

c-5 • • • 

d-7 , t 

f-10 ■ . • ' V 

6-8 ^ ■ • 

h-1 

1-9 ... 
J.6 . . 

•7. C 

8. b . 

9. a 
lOla 

11. a,b . 

12, a,b,c 

14. neither flowchairt Is correct 
flowchart a ' . 

1. ' no title 

2. no Input 

3# no outpiJt . ^ . - . 

4. possible, a process should 4, no abbreviation for • 
occur after no decision / •chg* 

5* input symbol reversed 



Xl9wchart b 
l; * no tsltle 
2\ no start 
3* no halt 
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• . . . V. APPENDIX 
BEHAVIORAI^ OBJECTIViSS 



\ 



Malxr Objective: 

The learnqr will choos^a a manual process arid will 
document this process using standarlzed^ flowcharting 
techniques^ with no logical or drawing errors^ 



Subobjectlvesj 



1. Deflnltlon^^Sectlon ^ 

A. the 1/e^mer will define flowchartlnjj^ as a pr§cesa 
and include In. his definition thp .steps of analysis 
acnd: documentation with the utilization- oT standard- 
^ zed symbols 

/f' ■ ■ . ■ / • . . • ' .■ . 

^^B|# the learj^er/^ll list* three separate' uses ,fo|^ 
-flowcharting^ - » 



2. 



, given examples of different f lo:^i:harts , the/Zear: 

will dlrstlngulsli between programming and ay^teai 
• fl6wctiarts. ' v . ^J' . // 



ntrbduc^ory Analysis . 

."thQ" learner will specify in "writi^ 
^nput and output of the prociess lie 




primary' 
to- f lowchan^t 



3, jPask Analysis , . .-, 

the learner will specify In writhing the Individual 
tasks which are required for the functioning of 
the process » 

a« after specifying In writing the Individual -tarsks 
of the process,, the 'learner will check thejs^ 
tasks to mak? sure there are no logl^j^al errors 

b. the learner will check each task for completeness 
trivia, and logic and will add or eliminate tasks 
If necessary 



Btf after 'comple.tlng the listings of the .tasks, .the 

learner vjill Indicate next^ to each task item whethej 
it. ^ a process'or a decision 
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€• In caaea of decision activities, the learner .will 
• -define In writing the possible alternative actions, 
if not yet specified previously in t^.e listing of, ^ 
the Btepa 1, 

Charting Techniques . , * ^ . 

■ • ' ' , . 

k. using the process he Is analyzing, the learner will 
translate the process Into no more than ten specific 
terms and write these on the top of the paper he Is 
to flowchart on 

B« given the various , symbols on the flowcharting 
template, ^ the learner will Identify theses and 
construct a flowchart with no errors 

a« using the flwchartlng template the learner will 
draw a start syiflbol with tlfe 'lerm start In lt 
near the upper left hand side of tho paper 

taking the primary 'InpQt which he specified 
earlier the learner wiil translate this Into a 
- - phrase of no more than slx^terms 

c»'the learner will. draw dn Input* symbol one Inch 
below the start symbol ,and w^lte the Input 

, phrase Into It . * 

■0 

d. taking -the first task, the learner will translate 
this Into a phrase of no more than §lx terns 

B. thp learner will draw a process symbol one Inch * • . 
below the Input symbol and write the flrst^ process 
task Into the symbol ^ / 

. f • taking each of the remaining processes and declsldn 
steps, the^leiarner will translate each Into a , 
phrase of no more than six terms and place each 
phrase into the correct symbol approxlmktely one ' 
inch below the isrs^ced^g pyrabol ' . ' 

6.' when a decision is involvetd, the learner will place 
one alternative un<3fer the declsloi) symbol and the 
other alternative to the, right of t^ie decision 
' symbol / ' 

h# when required ,to return to the main f low,^ the learner 
will return using on-pa^e connectors' 

1^ when required to continue the flow onto another ^ 
^lage, the learner will conA^t the flow using off- 
page connectors ' / \ -y , 



taking the primary output* which he specified - , 
earlleri the learner will translite this' Into a 
phrase of no more than six terms 

k. the learner will draw ran output isymbol one Inch 
.below the preceding symbol and wflte the output 
phrase Into the symbol 

1. using the template the' learner will dra^ a halt 
symbol with the word halt printed In It near the » 
bottom of ttfe page after the proceafs has been 
concluded 

ffl» uslnt the ruler edge of the t^emplate, the learner 
will connect each symbol using a line and will, 
show -the direction of the flow using the. dlretftlonal 
-symbol arrows from the template - 



Checking Routines 

A« upon completing the f Ipwcharti the ll'eamer will ctieck 
each process/decision for comrleteness, trivia ^ and 
logic and will make any necessary corrections* 

. *• • • 

B» if the learner has assigned any jabbreviations in 
his symbol phrases , he will list these abbreviations 
. and their definitions' in the upper right hand corner 
of the flowchart s . - . 



summary Ta^ks ' ' 

A* given sample raanufel flowcharts, the learner will 
lisV^ny errors' in the charts and draw correct 
versions of these flowcharts 

given any narrative description of a manual process, 
the learner will translate this narrative into its 
correct flowcharting format 



